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AETICLE V. 

SUPPLEMENT 

TO THE 

EXTINCT BATRACHIA AND REPTILIA OF NORTH AMERICA. 



I. CATALOGUE OF THE AIR BREATHING VERTEBRATA FROM THE COAL MEASURES 

OF LINTON, OHIO, 



Read before the American Philosophical Society, Feb. 6, 1874. 



Tn the last descriptive catalogue of the species of the character* here considered, 
that contained in the author's "Synopsis of the Extinct Batrachia, etc., of North 
America," nine only were described ; the number is now increased to twenty-six. 
This addition, as well as the creation of the original collection, is due to the attention 
of Professor J. S. Newberry, now Director of the Geological Survey of Ohio, for 
whom an extended and illustrated report is now in course of preparation. 

The result of the newer investigation into their structure confirms the opinion to 
which the author was originally led, that all the air-breathing vertebrata of the coal 
measures were Batrachians, and that true Eeptiles did not then exist. Any gene- 
ralization to this effect extending to the whole earth is premature, and scarcely likely 
to be verified ; nevertheless, it is still applicable to the localities with which we are 
now acquainted. The Batrachians from Linton present the most varied forms ; some 
are broad and stout bodied, others lizard-like ; some exhibit heavily mailed surfaces, 
and others are slender and attenuated as snakes. They are here referred to twelve 
genera. These may be arranged as follows, in accordance with their general appear- 
ance and structure. 

Group I. Snake-like forms without limbs : Plilegethontia, Dolichosoma, Molgophis. 

Group II. Elongate forms with limbs and lanciform heads ; Oestocephalus, Pty- 
Wbius, Lepterpeton. 

Group III. Lizard-like forms with limbs and broad frog-like heads : Pelion, 
Sauropleura, Tuditanus, fLeptophractns. 

A. P. S. — VOL. XV. 3N. 
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Group IV. Ambulatory limbs and unossified vertebral column: Colosteus, Am- 
phibamus. 

Group V. Vertebral column osseous, the branchial hyoid bones well developed: 
Cocytinus. 

The locality from which these fossils were procured is near Linton, Columbiana 
County, near Yellow Creek, and is thus near the Pennsylvania State line, and the 
Ohio River. They occur in a small basin near the middle of the series, in the lower 
part of the " diamond bed," which is eight feet in thickness, on the slate which is in 
contract with the lower three to six inches of the seam, which is cannel coal. 

It is to be observed that the specimens are, in some cases, quite obscure, and 
although little or nothing of a doubtful nature has been introduced into the following 
descriptions, yet the elements are sometimes covered by a thin layer of carbonaceous 
matter, which prevents their entire definition. 

PHLEGETHONTIA, Cope. 
Proceed. Amer. Philos. Soc, 1871, 177. 

This is one of the most interesting genera of the present series. It rests chiefly 
on a single specimen of one species, which is not perfect, but which displays the fol- 
lowing character. 

Head elongate triangular ; body and tail extremely elongate, the dorsal vertebrae 
without ribs, and the caudals without dilated spines. No ventral armature nor limbs. 

As a great portion of the length is preserved and no ventral rods nor scales are 
visible, and as this character is confirmed by a second species, it probably belongs 
truly to the genus. The pectoral shield is also wanting in the specimen, but, as there 
is a considerable hiatus behind the skull of the specimen, it may be that these were 
lost with other parts. Chevron bones are not observable on the caudal vertebrae. 
This form is a true batrachian snake. 

PHLEGETHONTIA LINEAEIS, Cope. Sp. Nov. 

In the only specimen, the dorsal vertebrae are much involved anteriorly, so that the length is not readily ascer- 
tained. The entire outline of the skull is preserved ; it is elongate triangular in form, with the angles of the man- 
dibles produced backward and the outlines of the rami a little convex. Nothing definite remains as to sculpture or 
dentition. The vertebrae have longitudinal diapophysial keels, and have a zigzag interlocking of neural arches, 
probably by.an external zygosphen above the zygapophyses. The latter are distinctly turned outwards. The ver- 
tebrae are very numerous, and the tail very attenuated. The total length of the coils unwound is about m .395 or 11 
in. 8 lines ; but there are interruptions not measured, and some confusion not unraveled. The number of dorsal 
vertebras in .005 m., two ; of distal caudals, thrre and a-half. Length of cranium, .022 ; with behind .009. Its size 
is about that of the skull of Plyonius marshii, Cope. The slenderness of the body may be estimated from the 
diameter of the dorsal vertebrae, m. .0023 ; and of the caudals .0014. The whole number of vertebrae preserved 
is fifty-six. 
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Another specimen embracing fifteen vertebrae without processes or ribs or other parts, resembles this species. 
There is nothing additional to be learned from it. 

PHLEGETHONTIA SERPENS, Cope. Sp. Nov 

This batrachian is much larger than the last, approaching nearly in its dimensions the Molgophis macrurus. 
It is represented by a series of twenty-two vertebrae, which like those of P. linearis, are devoid of ribs, abdominal 
armatures, dilated neural spines, etc. The series when complete must have been very long, as there is little differ- 
ence in size between the first and last of the twenty-two. They are emarginate fore and aft, and much contracted 
medially, owing to the transverse expanse of the diapophyses. There maybe indeed a diapophysial element beneath 
these, but if so, the two are undistinguishable. They are connected by longitudinal impressions, indicating the 
existence of the tendinous bands in the longitudinal muscles seen in Amphiurna, or the osseous spicules seen in the 
same situation in birds. The neural spines, as indicated by their narrow bases, occupy the length of the neural arch, 
and remind one of Amphiurna. Width of one of the vertebrae, three lines. 

This species appears to be rare at Linton. 

MOLGOPHIS, Cope 
Proceed, of the Acad, of Nat. Sci., 1868, 220. Transac. Amer. Philos. Soc, XIV., 20. 

The characters of this genus are : Body long serpentine, without dermal arma- 
ture, so far as known. Vertebrae large and broad with very prominent zygopophyses 
and moderate neural spines ; ribs large, convex. 

No limbs nor cranium can be ascribed with certainty to the type of this genus. 
The ribs are long, and though the head is not bifurcate, there appears - to be both 
tubercle and head on the dilated extremity. Where crushed, they display a large 
median vacuity. 

This genus differs from OpMderpeton, IIuxl., in the character of its dorsal verte- 
brae, which in their projecting zygapophyscs resemble those of Amplriuma. The lack 
of ventral armature distinguishes it from Oestocephalus, while its well developed ribs 
separate it from Phlegetlwntia. 

MOLGOPHIS MACRURUS, Cope. 
Transac. Amer. Philos. Soc, 1869, XIV., p. 21 (part). 

MOLGOPHIS WHEATLEYI, Cope, Sp. Nov. 

Established on a specimen which exhibits about twenty-five vertebrae, with ribs, and the posterior portion of 
the cranium. No traces of abdominal scales or rods, thoracic shields or limbs are visible. By such negative char- 
acters it is referable to the genus MolgophU, although the definition of the latter is as yet incomplete. The present 
batrachian may indeed be ultimately found to be an OpMderpeton, to which it also bears resemblance. 

The specimen is that of an animal of very much smaller size than the M. macrurus. The vertebras are of 
moderate length, with a low neural spine, and centrum angular at the sides and truncate at the articular extremities 
when hi place. The ribs are rather short, slightly curved, and apparently hollow. Although the vertebral centra are 
ossified, the elements of the cranium have a larval appearance. These consist of two parallel fiat bony plates, 
which resemble the frontoparietal bones of a frog ; they are slightly separated from each other, but do not enclose a 
fontanelle. A wedge-shaped bone extends from the outside of the front of these, acuminate behind and widening 
anteriorly, in the position of a post frontal bone. In front of the posterior border of each (?) parietal, on its outer 
side, a bony enlargement arises, whieh contracts outwardly and forward into a narrow element which curves for- 
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wards beneath the (?) post-frontal. These look like an anteriorly directed quadrate with articular bone, such as are 
seen in lame and some adults of existing batrachians. These determinations will require confirmation from addi- 
tional material. In the meanwhile it is evident that the present specimen cannot be referred to any of the species 
herein described. 

Measurements. M. 

Total length of specimen, 0*0650 

" " a rib, .0050 

" " parietal and post-frontal bones, .0085 

Width of head at (?) quadrate, .0080 

Length of a vertebra, .0020 

Depth " " .0025 

This animal is dedicated to Chas. M. Wheatley, A. M., of Phoenixville, Pennsylvania, one of the original in- 
vestigators of the deposit in which it occurs. 

PTYONIUS, Cope. 

Genus novum. Sauropleura part. Cope, Proceed. Acad. Nat. Sci., Philadelphia, 1868, 217. Oestoeephalus 
part. Cope, Transac. Amer. Philos. Soc, XIV, p. 20. 

Form elongate, with long tail and lanceolate cranium. Limbs weak, a posterior 
pair only discovered. Three pectoral shields present ; abdomen protected by packed 
osseous rods which are arranged en chevron, the angle directed forwards. Neural and 
haemal spines of caudal vertebrae expanded and fan-like. Ribs well developed. 

This genus is the most abundantly represented by species and individuals, among 
those found at Linton. These are almost snake-like in their proportions, and vary in 
length from three to ten inches. The muzzles of the known species are acuminate, 
and the upper surfaces of the cranium in the three species, where it is preserved, are 
sculptured by rather distant crests and tubercles. 1 he squamosal is evidently more 
expanded than in recent Batrachia either of the tailless or tailed orders. In P. pecti- 
natus and P. vinchellianus it is a broad plate concealing the quadrate, and apparently 
readily separated from it, as it is loose in some of the specimens. This is an inter- 
esting point, as the homology of the squamosal with the preoperculum of the fishes 
has been proposed by Parker and the writer,* and the view is confirmed by the re- 
semblance of the former to an operculum in these the most fish-like of the Batrachia. 
The teeth are numerous, small, and some of them apparently simple ; others appear 
to be grooved. In a cranium (No. 140) perhaps of P. pectinatus, they extend to the 
tip of the slender jaws, are rather stout, acute, and evidently marked with a few 
strong grooves on the shank. The form of the head 'is a curious miniature of 
Ichthyosaurus. 

Remains of limbs have only been observed in the position of the posterior pair, 
and that in several individuals. 

*See Proceed. Amer. Asso. Adv. Sci., Vol. XI V., p. 222. 
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The present genus resembles Lepterpetcm, Huxl., of the Irish coal-measures, in 
the form of the cranium and in proportions of body, but that exhibits divided abdomi- 
nal rods, or "oat-shaped scales" and the caudal vertebrae have not the fan-like 
processes. In the last point the}' agree with Uroeordylus, Huxl, but this genus is 
not represented as possessing ribs, and the abdominal rods are also divided, forming the 
" oat-shaped scales." I formerly referred the species of Ptyonius to Oestocephalus, 
but in that genus no pectoral shields have been observed. The vertebrae in O. remex 
are of rather more elongate form than in the species of Ptyonius. Should, however, 
the pectoral plates be found in O. remex, this genus must be united with that one. 
Four species have been detected by the geological survey of Ohio. 
I. Vertebrae shorter; fan-like processes of caudal vertebrae broad, equilateral. 
a Abdominals rods coarser, not more than ten in .005 m. 

p Median pectoral plate broad, radiate ridged. P. marshii. 

«« Abdominals rods hair-like, fifteen or more in .005 m. 

P Middle pectoral shield with radii from the centre, the principal forming a 

cross ; form wider. P. vinchellianus. 

P Middle pectoral with pits at the centre and few or no radii ; form narrow. 

P. PECTINA.TUS. 

P Middle pectoral shield narrow, closely reticulate medially, and radiate 
towards the circumference ; size half that of the last. P. sp;rrula. 

PTYONIUS MARSHII, Cope. 

Colosleus marshii, Cope, Transac. Amer. Philos. Soc, XIV., 1869, p. 24; Oestoceplialus marshii, Cope, Proceed. 
Amer. Philcs. Soc. 1871, p. 177. 

PTYONIUS VINCHELLIANUS, Cope. 

Oestocephalus mnehellianus, Proceed. Amer. Philos. Soc. 1871, 177. 

Represented by the opposite halves of a single specimen, which includes only the cranium and anterior half of 
the body. The fan-shaped neural spines commence but a short distance behind the line of the pectoral shields ; they 
are low, and with a few coarse ridges ; the margin entire. The abdominal rods are delicate and hair-like. The 
pectoral shield is an oval, with a few radiating crests which originate at the centre ; in the areas between these there 
are a few scattered tubercles. The lateral shields are ridged near the margin. 

The cranium is lanceolate in form, and the bones of the superior walls are marked with a few raised points and 
ridges. There is a thin bone which I have already alluded to as the squamosal or preoperculum, shaped like a right- 
angled triangle separated from the outer posterior angle of the head, which exhibits a few similar marks. 

M. 
Length .of cranium, 0. 020 

Width " " .008 

Length median pectoral plate, .0042 

This small species is about the size of P. pectinatus, and should be especially compared with \t. In specimens 
A. P. S. — VOL. XV. 3o. 
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of that species in which the cranium has the same size, the median pectoral plate is narrower and more prolonged 
longitudinally, and exhibits tubercles and a few ridges near the circumference, but no cross-like figure. 

Dedicated to Prof. Alexander "Winchell of the New York University, at Syracuse, author of the "Sketches 
of Creation," etc. 

PTYONIU3 PECTINATUS, Cope. 

Sauropleura pectinata, Cope, Proceed. Acad. Nat. Sci., Phila., 1868, 218 ; O'estocephalus pectinatus, Transac. 
Amer. Philos. Soc, 1869, XIV, p. 20. 

PTYONIUS SERRULA, Cope. 
Proceed. Amer. Philos. Soc, 1871, p. 177. (O'estocephalus ) 

Represented especially by a single almost complete specimen, and perhaps by another originally referred to 
the P. pectinatus. It is only half as large as that species, but displays a more complex sculpture of the pectoral 
shields, indicating that it is not immature. The tail is relatively longer. 

The remains of the head indicate a trigonal outline ; but the muzzle is lost. The pectoral shields are narrow 
and elongate, both median and lateral a little wider behind. The median has a considerable smooth anterior pro- 
longation. Its surface is near the middle sharply reticulate-ridged, then closely radiate-ridged to the margin. The 
lateral shield is reticulate-ridged behind and sends out radii, those on the anterior part sub- parallel. The triangular 
haemal spitfes begin far forward; with the neurals, they are rather elongate- deltoid in form without the distinct 
peduncle seen in P. pectinatus, but instead, a short concave or cresent shaped base from the concavity of which the 
sculpture rises. This consists of ridges which extend beyond the intermediate spaces, like teeth. Abdominal rods 
hair-like. Ribs distinct. Remains of limbs not discernible. 

In the second specimen alluded to, weak limbs are seen on each side of the posterior part of the abdominal 
cavity. On the right a moderately stout femur is given oif, which is followed by a broken tibia and fibula, and then 
by five closely appressed metatarsals. The last are 2-5 as long as the space between them and the femur, beyond 
them a few slender phalanges are moderately distinctly defined. The tibia is more distinct on the left, but there are 
no tarsus nor phalanges; some of the metatarsals remain. Length of limb to end of metatarsals equal to five juxtaposed 
vertebrae measured along the edge of the neural spines. The limb, especially th.e foot, is slender. In this specimen 
there are ten neural spines included in a length of half an inch. 

In the typical specimen twelve neural spines are included in a half inch. The dorsal vertebras are somewhat 
dislocated in the anterior region, nevertheless it appears that the length from the front of the pectoral shield is 
contained twice in the length of the tail ; in the smallest example of S. pectinata, it enters the same .75 of a time, 
though perhaps a very little should be added for the missing extremity. 

M. 
Length of type from anterior edge of pectoral shield, 0.085 

Length of median pectoral plate, 0.006 

Width of neural and h»mal spines at first caudal vertebra, .0045 

" " " " at middle of tail, .0040 

OESTOCEPHALUS, Cope. 

Proceed. Acad. Nat. Sci., Phila., 1868, p. 218. Transac. Amer. Philos. Soc, XIV., p. 16. Sauropleura, pt. 
Proceed. Acad. Nat. Sci., Philada., 1868, p. 217. Proceed. Amer. Philos. Soc. 1871, p. 41. 

Another genus resembling in its fan-like hsemal and neural spines of the tail, 
the European form Urocordylus, and differing from it as Ptyonius does, *'. e. in the 
rod-like abdominal scales, and the well developed ribs. Its form is long and snake- 
like, and it thus resembles OpMderpeton, Huxl. But in the latter there are no limbs, 
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and the cranium is very differently constructed ; in O'estccephalus it is much as in 
Ptyonius and Lepterpeton. The characters then are as follows : 

Form slender and snake-like ; caudal vertebrae with dilated and sculptured neural 
and haemal spines. Cranium lanceolate. Teeth numerous, of nearly equal size. No 
pectoral shields ; abdomen protected by very numerous bristle-like rods, which con- 
verge forwards ; scales none. A pair of weak posterior limbs ; branchihyal bones 
present. 

In the only well-preserved species, the cephalic bones exhibit no sculpture from 
the parietal region forward. The angles of the mandibles are prolonged backwards 
as in Apateon and the Anura, and the well developed ribs commence but a short dis- 
tance behind the head. The vertebrae are slender and furnished with well developed 
diapophyses. The neural spines of the dorsal vertebrae in (). remex are flattened and 
antero-posteriorly expanded and weakly grooved to their superior margin. 

The character which separates this genera from Ptyonius is the absence of the 
three usual pectoral shields. In two specimens the pectoral region is presented, and 
no trace of the shield appears ; on the contrary the ventral armature of bristles or 
rods extends to the head. 

A pair of symmetrical bones, whose impressions are seen posterior to the occi- 
pital bone, I once thought might belong to rudimental limbs. They however appear 
to be the elements of the second or third branchial haemal arch ; the first or haemal is 
followed by a second element which is probably the inferior pleural segment of the 
arch. A third piece follows, which is the superior pleural element of the same. The 
other branchial arches are lost, but some impressions are visible. 

Before I was fully acquainted with the structure in this genus, I referred some 
of the species to Sauropleura, which is quite distinct. The name is from Oioror, a 
javelin or dart, in allusion to the form of the head. My friend, Dr. Benjamin H. 
Coates, informs me that this Greek word retains the dieresis in composition, and 
should not be spelled with a dipthong. 

I am acquainted with one species from more or less completely preserved skele- 
tons, with portions or wholes of crania, and another species from cranial remains alone. 

They may be distinguished as follows : 

I. Vertebrae elongate ; fan-like caudal processes narrower. Size large; mandi- 
bular teeth of unequal lengths, with the apices turned backwards. O. remex. 

II. Species only known from cranial bones with teeth ; teeth equal, erect, with 
acute conic apices, eleven in .005 m. O. rectidens. 
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OESTOCEPHALUS REMEX, Cope. 
Transac. Amer. Philos. Soc, XIV, 1869, p. 17. 

OESTOCEPHALUS RECTIDENS, Cope, Sp. Nov. 

Indicated by a left dentary bone with its teeth and external surface preserved. The latter is nearly smooth 
and without sculpture. The outer face is convex, and the general form is slender, but not curved upwards at the 
extremity. Teeth straight and conic, apex acute ; no visible grooves of the surface ; eleven in m. .005, closely 
placed, and of equal lengths. The extremity of the dentary does not exhibit teeth, but they may be concealed. 

M. 
Length of dentary, 0.022 

" tooth line, .0152 

Depth dentary at last tooth, .0027 

This represents a smaller animal than does the skull of 0. curoidena, and differs much from the latter in tie 
more closely placed and perfectly straight teeth. 

I describe here a specimen which is closely related as to size to the 0. rectidena, and is probably a member 
of this genus ; but the specific reference will remain uncertain till other portions of the skeleton are discovered. 
Those preserved consist of twenty-five caudal vertebra, probably from the anterior part of the column. There are 
therefore no ribs nor ventral armature. The centra are rather elongate and expanded at the extremities. The neural 
arches have a close union. There are no diapophyses, but the fan shaped and striate neural and haemal spines are 
present. They are, however, shorter than in 0. remex, and not so expanded as in the species of Ptyoniua. The 
bases aie quite narrow. Their reduced size maybe derived from the following measurements. Length of three 
centra, m. .0086 ; extent of neural and haemal spines, .0087. The same dimensions in 0. remex are .012 ; extent of 
spines, .02. While this species is smaller than the latter, it is larger than any known Ptyoniua, its elongate vertebras 
are most like those of Oeatoeephalua. 

BRACHYDECTES, Cope 

Proceed. Acad. Nat. Sci., Philadelphia, 1868, 214. Transac. Amer. Philos. Soc, 1868, XIV., p. 14. 

This genus is indicated by two rami of a mandible and a portion of a premaxil- 
lary only. These, when compared with those of Oestocepkalus and Dcndrerpeton, 
from the same locality, and with other's described by authors, are so much stouter, i. e., 
shorter and more elevated, that they evidently belong to a peculiar genus. The 
genus further differs from Oestocepkalus in having the teeth of equal size to the 
posterior parts of the series, that is, to the base of the elevated coronoid process. 
The teeth are elongate cylindric cones, with their acute tips turned a little poste- 
riorly. The fractured ones display a large pulp cavity. The three premaxillaries 
preserved are similar, but without curvature of the tips. They do not exhibit striae 
or ally other sculpture. 

So far as the remains known go, the genus is nearer Hylerpeton than any other. 
According to Dawson that genus is provided with a large canine-like tooth, at the 
anterior extremity of the maxillary, on the inner row, which is inserted into a dis- 
tinct socket. 'No such tooth appears among those of this genus. The latter does 
not give any indication of the very elevated coronoid process of Brachydectes, though 
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the external portion of the dentary bone in that region being lost, little can be said 
about it. Professor Owen's plate indicates a ramus whose depth at the last tooth 
enters 8| times the total length. In our species this depth enters about 5 times. 

BRACHYDECTES NEWBERRYI, Cope. 
Proceed. Acad. Nat. Sci., Philadelphia, 1868, p. 214. Transac. Amer. Philos. Soc, XIV., 1809, p. 14. 

PELION, Wyman. 

Proceed. Acad. Nat. Sci., Philadelphia, 1868, p. 211. Transac. Amer. Philos. Soc, 1869, p. 9. Raniceps, 
Wyman, Amer. Jour. Sci. Arts, 1858, p. 158, not of Cuvier (Pediculatil. 

Three genera are here indicated as pertaining to a lacertiform type of Stegoce- 
pJiali. In one of these there are abdominal chevrons and no thoracic shields 
(Sauropleura) ; in another (Tuditanus) no abdominal chevrons, and thoracic shields 
present. These genera are doubtless well defined, but one or the other of them may 
possibly, not probably, be identical with Pelion. The only specimen of the only 
species of the latter exhibits an inferior view of a portion of the skeleton, and the 
obverse, on which the thoracic and abdominal armor could have been preserved, has 
not come under my observation. The specimen however, does not exhibit any ribs, 
although the vertebrae are well preserved ; in the two genera above mentioned, well 
developed ribs are preserved. 

As observed by Prof. Wyman, the genus presents some points of similarity to 

the Anura. The prolongation of the angles of the mandible is of this character, as 

well as the general form of the head. The bones of the forearm may be united as in 

frogs, and the length and curvature of the femur, are seen among these animals rather 

than the Salamanders. The form of the femur is different from that of Amphibamus 

grcmdiceps, which also differs in the unossified condition of the vertebra? and presence 

of dermal scales. 

PELION LYELLII, Wyman. 
Loci citati. 

SAUROPLEURA., Cope. 

Proceed.- Acad. Nat. Sci., - Phila., 1838, p. 215. Transac. Amer. Philos. Soc, 1839, 15. 

Vertebrae and ribs well developed, no fan-shaped processes of the former. Limbs 
four, well developed and elongate. Ventral armature of slender rods arranged en 
chevron, the angle anterior. Probably no thoracic armature. 

This is the most lacertilian of the Carboniferous genera, and might almost be 
suspected to be a reptile were it not for the ventral armature, which is precisely that 
of Ocstocejjhalus and other genera. It appears to lack the thoracic shields* of those 

*\Vhen I state, Transac Amer. Philos. Soc, 1869, 16, that Sauropleura lacks the ventral armature of Oestoce- 
pJialvs, thoracic armature, is intended. 
A. P. S — VOL. XV. 3p. 
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genera, for no trace of them can be seen in two specimens and their reverses of S. 
digitata and 8. longipes, though the thoracic region is well preserved in both. 

Unfortunately the structure of the cranium in this genus is quite unknown, the 
part preserved in 8. longipes being too much injured to furnish characters. The only 
genus with which it can be compared in the structure of the skeleton remaining, is 
Tuditanus, and it is possible that some of the species of the latter in which the 
cranium only is known, should be placed in Sauropleura. The type however, T. 
brevirostris, has thoracic shields and very weak limbs, so that the genera are well 
distinguished. As to species, the only one of Tuditanus which could, by reason of 
size, belong to either of those of Sauropleura, is T. mordax ; the T. radiatus and T. 
dbtusus being larger than either 8. digitata or 8. longipes. 

The vertebrae are not elongate and the ribs are quite well developed. In 8. 
longipes the neural spines of the dorsal vertebrae are vertical laminae, subquadrate in 
outline. The tail is elongate, being proportioned in 8. longipes much as in lizards of 
typical forms. Of scapular arch I can find nothing, but in 8. longipes the iliac bones 
are preserved. They are short flat rods slightly narrowing towards the base, which 
is a transverse expansion, with the distal margin presenting two faces separated by an 
angle. The limbs are well developed, the ulna and radius separate. In 8 digitata 
there is no osseous carpus. 

The sizes of the species known are about that of our medium and larger lizard«. 
The 8. digitata is the larger, and of shorter body and more robust limbs than the S. 
longipes. While the former has thirteen pairs of ribs, the latter has nineteen, perhaps 
twenty-one. 

The dermal abdominal rods are arranged en chevron with the angle anterior, and 
are separated by interspaces. 

SAUROPLEURA. LONGIPES, Cope, Sp. 2Tov. 

Body long, slender, with long neck and long tail, ribs 19 or 21 pairs, moderately curved, the anterior stouter, 
and with widened extremities, the posterior slender, and drawn out to a fine point. Dorsal vertebrae 1.5 times long 
as wide, with well developed neural spines. These are rather narrower than high, the height about equalling the 
length of the centrum. They are rugose with small tubercles which are sometimes confluent into ridges. 

The humerus is longer than the ulna and radius, which are of equal lengths, that is about as long as four 
dorsal vertebrae. The ulna and radius are not widely separated, and expand at the carpal region. The humerus is 
rather more slender, and is distally expanded. The digits are not all preserved. One metacarpal is seen at an 
interval beyond the forearm, and series of phalanges extend beyond the metacarpal. The latter is about half as 
long as the forearm, and a little larger than the first phalange, which is, like the former, very slender. Parts of two 
or three phalanges of perhaps other digits appear along side, as though turned backwards. The femur is about as 
long as the humerus, equalling six and three quarter posterior dorsal vertebrae. Proximally it is enlarged gradually 
and terminates regularly so far as can be seen, as it is partially concealed beneath the distal extremity of the ilium. 
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Measurements. M. 

Length of vertebral column between pelvis and humerus, 0.070 

" " " " in front of humerus, .0235 

" " caudal series preserved, .070 

" " humerus, about .0185 

" " ulna and radius, .012 

" " part of fore limb in line, .0455 

" '• ilium, .007 

" " femur, .020 
Kumber of chevron rods in .004 ; seven. 

A single specimen of this Batrachian was obtained by Prof. Newberry, at Linton ; it is in a good state of 
preservation. 

SAUROPLEURA DIGIT AT A, Cope. 

Transac. Amer. Philos. Soc, 1809, XIV., p. 15. 

TUDITANUS, Cope. 
Proceed. Amer. Philos. Soc, 1871, 177. 

Cranium broad flat, orbits anterior, bones more or less sculptured. Teeth on 
premaxillary and maxillary bones of nearly equal sizes. Three pectoral shields sculp- 
tured externally. Form lizard like ; two pairs of limbs of medium proportions. 

This genus is established on two species of which the collection contains nearly 
entire specimens. In these no chevron abdominal rods or scales can be discovered, 
and it is not probable that they exist. The presence of the pectoral shields distinguishes 
this genus from Dendrerpeton, Owen, while the thoracic plates and lack of ventral rods 
separate it from Sauropleura. The plates may, however, be found in the latter; 
should the rods be found in Tuditanus, which is not probable, these genera must be 
united. I associate with the T. punctulatus, and T. brevirostris three other species 
known only from crania, a reference to be finally criticized when more is known of 
them. They are all evidently allied. The largest is T. huxleyi ; the next, T. radiatus, 
is named from elevated radiating ridges of the cranial sculpture, T. mordax has a 
strongly sculptured cranium, and large premaxillary teeth, while in T. obtusus the 
orbits are less anterior, and the teeth small. I formerly described it as a Dendrer- 
peton. 

TUDITANUS PUNCTULATUS, Cope, Sp. Nov. 

This amphibian is known from a single individual well preserved on the opposite halves of a block of slate. 
The head, fore-limbs, and twenty-three consecutive vertebras with ribs are well denned, but of pelvis and hind limbs, 
nothing is visible. 

The cranium is less exposed posteriorly than in the other species referred to the genus, and has a triangular 
outline with narrowed but obtuse muzzle. If I do not mistake the outline of the left orbit, it is near the transverse 
line which divides the head equally. The surface of a considerable portion is preserved, and is sculptured by small 
pics placed closely, the intervals in a very few parts assuming the form of ridges. The sculpture is thus more minute 
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than in any other species. The under jaw of the right side is partially preserved, and displays longitudinal grooves. 
The ramus is stout and straight, and approaches the form seen in Brachydectes newberryi. Its teeth are not pre- 
served, but the extremities of the opposing maxillaries remain. They are small and acutely conic ; both they and 
the ramus are much less robust than in the above mentioned species, and the enamel preserved is smooth. 

The three pectoral shields are preserved, and as the exposed surface is the interior it is smooth. The laterals 
resemble imperfectly, spherical triangles. The outer margin is thin and convex, and the anterior angle curves round 
the apex of the median shield and joins that of the opposite side forming a coarse interlocking suture. The median 
scute is formed like some of the patterns of ancient mirrors. It is a wide oval excavated on each side behind, and 
produced from between these concavities into a long flat sternum-like process. The latter thus resembles the 
xiphisternal production of frogs and of some lizards ; as in the former, the ribs having no hsemal elements, have no 
connection with it. Its extremity is simple and obtuse. 

The humerus originates at the outer posterior angle of the lateral thoracic scutum. It is relatively as large as 
that of a frog, is contracted medially, and much expanded distally. It is followed at a short interval by a shorter 
ulna, which is also expanded at the ends and contracted at the middle. Then succeed numerous well developed 
phalanges, which are so scattered as to render it impossible to ascertain the number that compose the digits and 
how many of the latter existed. 

The vertebra are osseous and with slightly concave extremities on a lateral view ; they are subquadrate in 
outline ; their spines are not distinguishable. There are 22-3 pairs of osseous ribs, which are slender, rather short, 
and strongly curved backwards. 

Measurements. M. 

Length of specimen as preserved, 0.097 

" " head, .024 

Width of head posteriorly, .020 

Depth of ramus mandibuli, .004 

Eight apices of teeth cover, .005 

Length of 23 vertebrae. .06 J 

" median pectoral scute, .010 

Width " " " .005 

" of the three scuta, .010 

Length process of median scute, .005 

" humerus, .009 

Width " .004 

Length ulna, .006 

Width " .002 

Length phalange, .003 

E xpanse of longest ribs, .015 

Length of a long rib, .009 

Besides the generic characters already pointed out, this species differs from the Sauropleura longipes, to which 
it has some resemblance, in the much shorter fore limbs, and shorter vertebral column in the anterior region of the 
body. 

TUDITANUS BKEVIEOSTRIS, Cope, Sp. JVow. 

Represented by two individuals and probably by part of a third. Those with the cranium show that this part 
is large in comparison with the size of the body, and is as wide as long, with broadly rounded muzzle. The orbits 
are large, and situated for the greater part in front of a line marking the anterior third of the length of the head. 
The bones of the head are coarsely sculptured with radiating ridges, and with some tubercles posteriori! y ; the 
supratemporal exhibits radii which extend outwards. The teeth are in two rows on that part of the maxillary arch 
anterior to the orbits ; they are of equal sizes ; the outer row appears to be directed more obliquely outwards than 
the inner. The former number five in .002 M. The thoracic shields are rather large, and have coarse radiating 
ridges. 



AND REPTILIA OF NORTH AMEBIC A. 273 

Vertebral centra and arches are not well distinguished in two individuals, but instead, an axial mass which 
may represent chorda dorsalis. In one, three diapophyses are distinctly developed at the sacral region. In a third 
individual without head or thoracic region, but in which the ribs and hind limbs are similar, as well as the general 
propoitions, the vertebrae are distinctly ossified ; but its reference to this species is uncertain. 

Remains of both fore and hind limbs are preserved. They are rather stout, not large, and with short pha- 
langes. The number of these is not distinguishable. 

Measurements of Limbs. M. 

Length femur, No. 1 0.060 

"• tibia and fibula, No. 1, .050 

" anterior phalange, No. 1, obverse, .0285 

" femur, No. 2, .060 

" tibia and fibula, No. 2, .070 

" femur, No. 3, .052 

" posterior phalange, .026 

The deficiency of length of the tibia in No. 1; is probably due to imperfection of the specimen. There are 
bones of the fore limbs in No. 2 which are not determinable. The ribs are rather long and rather curved. The cau- 
dal extremity is not complete, but was evidently well developed. 

M. 

Length from head to femur, 0.0356 

" head, .0154 

Width " behind, .0175 

" " interorbital, .0042 

Length of orbit, .0040 

TUDITANUS RADIATUS, Cope, Sp. JVbv. 

Represented by crania of several individuals, one of which is nearly perfect, and is selected for description ; 
others are more or less complete ; and present the prominent peculiarities of the species. 

The marked character of this form is seen in the very anterior position of the orbits and contraction of the 
muzzle. The orbits are large and separated by a little more than their own diameter ; the posterior border is in 
front of a line measuring the anterior third of the length to the supra-occipital crest, and nearly at the line marking 
the fourth of the length to the quadrate region. The posterior outline of the skull is deeply concave, the quadrate 
angle projecting beyond the occipital condyles, which are themselves quite prominent. The osseous segments com- 
posing the cranium are from the orbital region posteriorly, three median, and four lateral on each side. The supra- 
occipital is rather small, and is broader than long. Its posterior border is straight, as are the short lateral margins. 
The anterior suture presents an obtuse angle forwards. A large rhombic plate occupies the parietal region, which 
is probably divided longitudinally by a suture, and represents the parietal bones. It extends narrowing, nearly to 
the orbits, when the middle line is occupied by the much smaller frontal. The suture between the two is obscure, 
but seems to form an emargination of the parietals. There is a subtriangular post-frontal which expands posteriorly 
and is succeeded by a supra-temporal which narrows and becomes acute posteriorly, being wedged between the 
parietal and what may be an anterior production of the plate representing the epiotic. A very large jugal plate 
extends from the orbits two-thirds the distance to the extremity of the quadrate, the remaining third being covered 
by a quadrato-jugal. After the jugal the epiotic is the largest of the cranial shields or bones, and sends a prolonga- 
tion forwards between the parietal and supra-temporal, as well as on the outer side of the latter. 

There is no trace of mucous canals. The sculpture consists of strong ridges radiating and inosculating. 
Radiation is more uninterrupted on both jugal, supra-temporal and anterior part of epiotic ; in the first, they origi- 
nate in front of the middle exteriorly ; on the supra-temporal, near the anterior part. The inosculation is honey- 
comb like on the parietal, supra-occipital and posterior parts of the epiotic. 
A. P. S. — VOL. XV. 3Q. 
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Measurements. M. 

Length to middle of supra-occipital, .055 

" " angle of quadrate, .0711 

Width at " " .069 

" " orbits (approximate), .031 

Interorbital width, .0085 

No teeth are preserved with this cranium. A second specimen exhibits nothing more distinctly than the 
one described. 

TUDITANUS OBTUSUS, Cope. 

Proceed. Amer. Philos. Soc, 1871, p. 177. Dendrerpeton obtusum, Cope, Transac. Amer. Philos. Soc, 1869, 
XIV., p. 12. 

TUDITANUS MORDAX, G>pe, Sp Nov. 

Represented by a partially complete cranium and some other fragments. 

The muzzle is broadly rounded as in T. obtusus, and the premaxillary taeth are relatively much larger. The 
bones are sculptured with delicate acute radiating and inosculating ridges. The maxillary bone is preserved for the 
length of an inch ; its teeth are smaller than those of the premaxillary bone ; I count four in a line, which have a 
simple conic crown. The external surface of the maxillary is not very strongly sculptured. The orbits and nares 
are not well denned in the specimen. 

TUDITANUS HUXLEYI, Cope, Sp. Noo. 

Represented by a considerable portion of the face and muzzle of a single individual. A portion of the left 
mandible, supporting three teeth remains in place, and almost the entire boundary of the right orbit is preserved. 

The fragment indicates a much larger species than any other referred to the genus, and next to the Lepto- 
pAractus obsolettis, the largest of the Batrachians of the Ohio Coal Measures. "Without more complete remains it is 
not easy to determine its generic relations finally. It differs from the Leptophractus in the absence of the symmetri- 
cal scutellation of the cranium. 

The form of the head is probably elongate and the muzzle neither very obtuse nor elongate. The orbit is 
rather small and near the middle of the length of the specimen, which is, however, incomplete at both ends. The 
sculpture of the surface of the head posterior to the orbits, as well as round their borders and for some distance in 
front of them, consists of a rather coarse pitting. On the middle line between the orbits and on the muzzle, the 
intervals become narrower, and are confluent into transverse ridges or a delicate reticulation. The surface of the 
mandible displays a coarse reticulation. 

The teeth are stoutly conic, and with delicately striate grooved cementum. They are slightly recurved. 
This species differs from the T. radiatus and T. obtusus, in the absence of the segmental areae into which the 
sculpture is thrown in them. 

Measurements. M. 

Longitudinal diameter of orbit, 0.019 

Length of alveolar border supporting three teeth, .013 

Diameter of basis of tooth, .003 

Eight pits in, .010 

Dedicated to Professor Thomas H. Huxley, facile princeps among English systematists, and an important con- 
tributor to the knowledge of the extinct Batrachia. 

LEPTOPHRACTUS, Cope. 
Proceed. Acad. Nat. Sci., 1873, 340. 

LEPTOPHRACTUS OBSOLETUS, Cope. 
Loc. cit., 1873, p. 341. 
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EURYTHORAX, Cope 

Established on a large thoracic shield of peculiar form. It is a median, and 
exhibits broad smooth surfaces for the contact of the overlapping margins of the 
lateral plates. The form is subround with a large excavation from the posterior mar- 
gin on each side. The narrowed portion left has a convex outline. Sculpture none. 
The form resembles remotely the corresponding scute of TudManus punctidatus, the 
posterior narrow face representing the xiphisternal process of that species. 

EURYTHORAX SUBLJEVIS, Cope. 

Proceed. Amer. Philos. Soc, 1871, 177. 

The specific characters expressed by this shield are best perceived in the measurements : 

M. 

Length, .0715 

Greatest width (imperfect), .078 

Width of lateral concavity, .039 

Some delicate radiating grooves are seen on the exposed surface, but they are very shallow. They are not 
visible on the faces of contact. 

This represents one of the largest species of this fauna, having pertained to an animal of probably four feet in 
length, perhaps longer. It will be desirable in future to compare it with the corresponding part of the Tuditanus 
huxleyi, though the latter, so far as known, is the smaller species. 

COLOSTETJS, Cope. 
Transac. Amer. Philos. Soc, 1869, XIV., p. 22. 

COLOSTEUS SCUTELLATUS, Newberry. 

Cope, Proceed. Amer. Philos. Soc, 1871, p. 41. Pygopterus seutellatus, Newberry, Proceed. Acad. Nat. Sci., 
Philadelphia, 1856, p. 98. Colosteus erassiscutatus, Cope, Transac. Amer. Philos. Soc, XIV., 1869, 23. 

COLOSTEUS FOVEATUS, Cope. 
Transac. Amer. Philos. Soc, 1859, XIV., p. 24. 

COLOSTEUS PAUCIRADIATUS, Cope, Sp. Nov 

Established on median and lateral pectoral plates of two individuals, the latter of which I formerly referred 
to the C. seutellatus. It belonged to a larger specimen than either of the preceding, and is distinguished by the 
paucity and weakness of its ridges. These are entirely transverse on the posterior third of the length, but are inter- 
rupted and irregular on the median portion ; the anterior third is almost smooth. 

The lateral shield is little larger than the largest of C. seutellatus, but resembles the median plate in its low 
and distant carinse. An arc drawn at about the middle of a radial line from the outer angle crosses about eleven of 
these ridges ; in C. scutettatus, twenty in the same sjjace. 

The median plate is pyriform with the posterior angle little produced, and the anterior not narrowed and 

rather short. The lateral shield is a right angled triangle, the inner or thin edge concave posteriorly, the posterior 

convex. 

M. 

Length of median, 0.063 

Width " " .040 

" " lateral behind, .0242 

Length of lateral, .045 
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COCYTINUS, Oope. 
Proceed. Amer. Philos. Soc, 1871, p. 177. 

Vertebrae and ribs osseous ; anterior limbs, thoracic shields and abdominal arma- 
ture apparently wanting. Teeth on the premaxillary bone, none on the maxillary. 
Hyoid' elements largely developed. An axial hyal with basihyal on each side, closely 
united with the corresponding ceratohyal, at the end of which is an element in the 
position of a stylohyal. Haemal or basal branchihyals three, the anterior two each 
supporting one pleural branchihyal, and the third supporting one also. The first or 
anterior haemal branchihyal on the inner side of the ceratohyal, approaching the 
median line, and with elongate pleural element. Urohyal not seen. 

Such are the characters of a genus, whose affinities are interesting but somewhat 
obscure. The hyoid apparatus is better developed than in any other here described, 
but it is by no means certain that it was branchiferous at maturity, nor does this 
character on the other hand render it certain that the animal is the larva of one of the 
other forms here described. The well ossified ribs and vertebrae are favorable, 
though not conclusive evidence for adult age, while the structure of the hyoid appa- 
ratus is more like that of the gilless genera Amphiuma and Pro'onopsis, than it is 
like the branchiferous genera Siren and Necturus, or the branchiate young of Sala- 
manders. Thus it differs from Proteus in the presence of the first axial hyal and the 
two first basihyals, from this genus and Necturus in the possession of four distinct 
pleural branchihyals. In this it agrees with Amphiuma, as it does also with Pro o- 
nopsis, in the three haemal branchihyals.* Siren has only two of these elements, the 
first and second without the third. As a consequence in Siren the third and fourth 
pleural elements have no corresponding haemal support, an arrangement totally different 
from that of Cocytinus. The arrangement in larval Amblystoma and Triton is quite 
similar to that in Siren, excepting that in Triton, the small basihyals are present. 

The question as to whether this genus was in life branchiferous or not, is not 
easily decided, since the hyoid apparatus is about equally developed in the branchi- 
ferous genera Siren and Necturus, and the air breathers Amphiuma and Protonopsis. 
Some considerations however point to an air breathing type, like the last two, though 
the individual may possibly have been immature. In the gill-bearing genera, as well 
as in the larva? of Amblystoma;, Tritons, etc., the branchial arches approach nearest 
to archetypical perfection. Thus in the Siren lacertina, two of the four superior 
branchihals are supported by corresponding inferior or haemal branchihyals, and these 
in turn are articulated each to its proper axial hyal. The absent elements are the two 

* For the nomenclature of these bones, I follow Fischer's Ueber die Perenmbranchiaten und Derotremen : 
Hamburg, 1864. 
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axial and two haemal elements which exist as supports of the posterior two inferior 
brachihyals in the fishes. In the branchiferous Necturus maculatus a considerable 
modification ensues. The four superior branchihyals are present, but according to 
Fischer, the first and second haemal elements are confluent. A third inferior branchi- 
hyal is added. If we now turn to the air-breather Protonopsis Jiorrida, we observe 
a marked peculiarity. The third haemal branchihyal remains, while the second is 
confluent with the corresponding superior element, and the first is similarly confluent 
or, as Fischer iDterprets it, the first branchiyal of the superior series extends to the 
axialhyal. In Muramopsis (Amphiuma), a greater divergence from the archetype 
exists. With all the peculiarities of Protonopsis it further almost loses the second 
haemal element, which appears at maturity as a process on the first pleural element. 

These characters may be tubulated as follows : 

A Third haemal branchihyal present. 

« First and second haemal branchihyals free and distinct. 

COCYTINUS. 

- «« First and second haemals separate from each other but confluent with their 
pleural elements. 

PROTONOPSIS. 
AMPHIUMA. 

aaa First and second distinct from pleurals, but united with each other. 

NECTURUS. 

A A Third haemal element wanting. 

■/. Second haemal element reaching the axis. 

SIREN. 
J" AMBLYSTOMA. 

Larvae, < triton. 



(^ SALAMANDRA. 



xx Second haemal element reduced, not reaching axis. 



PROTEUS. 



Now it has been pointed out that Cocytinus agrees with the air-breathing genera 
in the larger development of the first pleural and haemal branchihyals, and that it 
agrees with them both in the presence of the second and third haemal elements. But 
these are more distinct than in either of these genera, and the third is larger, and 
supports the fourth as well as its own pleural element. 

The presence of the maxillary bone furthermore excludes this genus from neat- 
affinity to either the Trachystomata and Proteida, and allies it to the Amphiuma and 

A. p. s. — VOL. XV. 3|{. 
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Protonopsis. It differs from both these genera in the absence of teeth from this bone 
as well as its apparently small development. This may indicate that the animal was 
not fully grown. In the hyoid region it differs from these in the apparent absence oi 
the second axial hyal, and in points of the haemal segments. Thus the second is con- 
fluent either with the 1st or 2d pleural element in those genera, and the third haemal 
element is much reduced and does not support the fourth pleural in either. 

The present genus is then to be referred to the neighborhood of Amphiuma and 
Protonopsis, but as forming the type of another family. The branchial apparatus is 
more fish-like than in either of these, in (1) the three distinct and well developed 
haemal branchihyals, (2) the four distinct pleural elements of the same ; (3) the 
distinct Pstylohyal. 

Its weak maxillaries have a larval aspect, but the ossification of all the bones and 
the small size of the pleural branchihyals as compared with the rest of the cranium, 
render it probable that the form is no more larval than the genera to whose neighbor- 
hood it is referred. That it passed a portion of its existence as an aquatic branchi- 
ferous animal is no less certain. 

COCYTINUS GYRINOIDES, Cope, Sp. Nov. 

The only specimen of this batrachian, embraces the inferior bones of the cranium in a complete state of 
preservation, with the muzzle with its teeth ; also the anterior eight vertebrae with their ribs. The condition of the 
hyal elements is as follows: The haemal element of the first branchial arch is partially concealed on both sides by 
the ceratohyal. An expanded truncate face of attachment to the axial element is visible on both sides, but the 
body of the bone is flat, and presents the edge in the specimen. The first pleural element proceeded from just behind 
and within its extremity ; it is longer than the other pleural elements. A slender bone is visible extending from the 
space between the ceratohyal and mandibular angle ; it may therefore pertain to the suspensiorium of the jaw as 
well as to that of the hyoid arch, or be squamosal as well as stylohyal. The second haemal bone is slender, but with 
enlarged axial extremity ; that of the right side is not so well preserved as to be safely determined. The third haemal 
elements are the smallest, and originate immediately in front of the occipital condyles and diverge outwards and 
backwards. They are little curved, subcylindric and slightly expanded at the extremities. 

Of the pleural elements the first and second are little curved, the first is marked by a pit or foramen on the 
under side near the distal end, which is clearly visible on both sides of the specimen. The third and fourth pleurals 
are more curved, and the outer ends slightly expanded and directed backwards. 

The obverse of the specimen shows that the anterior axial hyal is wedge-shaped. The lateral basihyals are 
massive. The second haemal branchihyal is dilated fan-shaped distally, and supports two pleural elemen s. 

The muzzle projects over the lower jaw, and was rather broadly truncate. The premaxillary teetli are cylin- 
dric and six in number on each side. The maxillary bones represented by a lamina at each lateral extremity of the 
premaxillary. The mandibular rami aie very stout, as are also the ceratohyals. The vertebrae have possessed some 
apophyses, apparently keel-like diapophyses. The ribs are slightly curvtd. 

Length of head and eight vertebrae, M. .0333 ; of head .0152 ; expanse of mandibular rami .013 ; length of left 
ceratohyal .0085. 



